The necessity of the suckling stimulus to the maintenance of lactation or mammary structure and its neurohormonal connection have been investigated not only by histological studies (Selye, 1934; Hooker and Williams, 1941; Williams, 1945; Benson and Folley, 1957) but also by the respiratory activity of mammary tissue slices (McNaught, 1956 (McNaught, , 1957 Mizuno and Chikamune, 1958; Ota and Yokoyama,1958) .
In our previous experiments , the forced weaning caused the abrupt fall in the respiratory activity of mouse mammary gland slices. Moreover, the fact that the non-removal of milk from the gland can be a factor of such a reduction of activity, and further the possibility that the engorgement of milk in unilaterally ligated gland might systemically inhibit the activity of even the suckled side, were shown. 
METHODS
The Kasukabe mice which have been bred in our laboratory were used. In most cases the animals were in the 2nd lactation.
All litters were made to 6 per mother on the day of delivery(0 day of lactation). Litters were weighed daily to assess the lactational performance of the mother and the mothers were also weighed daily.
Prolactin solution dissolved in its diluent(0.5% phenol) and containing 200 i. u. prolactin per ml was administered subcutaneously into 3 groups of animals as follows. Group 1. Prolactin was injected in doses of 20 i. u. 3 times every 8hrs. during 24hrs. into the normally lactating mice on the 14th day of lactation. Group 2. On the 14th day of lactation, the mice in this group were undergone the unilateral ligature of inguinal nipples and their pups were allowed to suckle continuously. Soon after ligature prolactin was injected in the same doses and manners as Group 1. *Prolactin was injected in the doses and manners described in text .
**Data from the previous report The values of respiratory activity of non-injected controls were cited from the previous results.
The oxygen consumption and R. Q. of the mammary glands from the animals in Group I were significantly lower than those of non-injected normally lactatin controls on the 14th day of lactation(P<0.05 both in oxygen consumption and R. Q.).
In Group 2,the oxygen consumption of unligated gland was apparently higher than that of unilaterally ligated control without prolactin injection but not statistically significant. However, in 5 of 17 animals receiving prolactin the oxygen consumption of unligated gland markedly rose up to the same extent to those of renursed animals. On the other hand, the oxygen consumption in ligated side was not altered by prolactin injection.The R. Q. was significantly elevated by prolactin injection in unligated side(p<0.05), whereas in ligated side it was not affected. In Group 3, no significant difference in the respiratory activities was observed between this group and the non-injected controls which were ligated unilaterally for 6 days, excepting that the oxygen consumption in ligated side was significantly lower in the prolactin injected group than in the non-injected control. Body weight Sections from mice in Group 1 showed the alveolar cells with more abundant cytoplasm, and smaller and more deeply stained nuclei than the intact normal control. Small globules of fat were seen as vacuoles in the cytoplasm of the epithelial cells (Fig.1) .
In Group 2, sections from unligated glands of animals, in which the values of oxygen consumption and R. Q. were fairly high,showed the alveolar cells which were hypertrophic and had a compact deeply stained nucleus in each. Secretion with small globules of fat filled the alveolar lumen, so that cytoplasm could not clearly be distinguished from secretion (Fig. 3) . In the gland of ligated side, cells from cuboidal to flattened shape with small nuclei and larger fat globules were sustained in secretion in the alveolar lumen (Fig. 4) . On the other hand,sections from unligated glands of animals which showed lower respiratory activity had similar findings to that described just above. However, alveolar cells in such animals contained somewhat larger fat globules (Fig. 5) 2) . This picture was comparable to that of prolactin treated unligated gland in Group 2 which showed higher respiratory activity (Fig.  3) .
DISCUSSION
In order to ameliorate or maintain the respiratory activity, prolactin was administered to normally lactating animals and animals in which unilateral nipples were ligated. In unligated glands of unilaterally ligated and prolactin injected group the oxygen consumption did not significantly increase, whereas R. Q. rose up close to the value of renursed group. But as mentioned above in several animals of this group, values of both oxygen consumption and R. Q. were elevated markedly to the similar extent to those of renursed group, and it was the case with histological results. Therefore, the explanation suggested by the renursing experiment in the previous report seemed to be supported by the experimental evidence.
However it should be discussed that prolactin did not stimulate but conversely suppressed the respiratory activity when it was injected into normally lactating animals. This might be explainable as follows; there are certain optimum dose levels for stimulating the function according to the condition of mammary glands, accordingly the dosage adopted in the present experiment might have been excessive for the normally functioning gland. And there are individual variations in the degree of degenerative change in unligated gland evoked by the engorgement of milk following unilateral ligature,so that if the dose is optimum it might stimulate,whereas if it is excessive or less it might lower or could not ameliorate the respiratory activity. Thus,such interpretation could account for the results obtained from the unilateral ligature group. Johnson and Meites(1958) showed that cortisone could retard the involution of rat mammary gland after weaning . Therefore further study should be carried out to enlighten the effect of prolactin in combination with other hormones on the maintenance of alveolar structure . It has been shown that R. Q. above unity during lactation reflects on the true fat synthesis and that respiratory activities increase gradually as lactation advances to the peak, but significant correlation of R. Q. with the fat synthesis rate or of respiration with lactational performance has never been investigated , so far. From the present results, it seems that prolactin exerts some influence qualitatively on the metabolic or synthetic process, because R. Q. was always above unity , even if it was altered, but the values of oxygen consumption did not always change in parallel with R. Q. by prolactin . And further this may also be suggested from the result of pups'weight . In spite of alterations of respiratory activities discussed above, littler's weight was not so altered by prolactin treatment . Then, it may be possible to say that the effect of prolactin on the synthetic activity is not quantitative but qualitative, provided that the change of litter's body weight was reflected on the mother's milk yield in such a short period as 24 hrs. This fact is in agreement with the previous view that pure prolactin alone has no galactopoietic effect.
The metabolism of some oxidative enzymes and oxidation of substrate of mammary tissue have been investigated during the normal lactation cycle, but few studies were reported about the effect of experimentally administered prolactin, in this respect. Read and Moore(1958) studied the effects of intramammary injections of prolactin upon the accumulation of coenzyme A in lactating guinea pigs. Williams and Turner(1956) reported that the great majority of intraductally injected I131_labeled prolactin became associated with the particles in cytoplasm, and discussed the effect of prolactin on the biochemical changes of the cells during the initiation and maintenance of lactation. Therefore,more precise interpretation about the effect of prolactin on the metabolism of mammary gland should await further investigation in relation to cellular structure.
In this experiment,treatments were carried out on the 14th day, when lactational function of the mouse reached the peak, judging from RNA content as reported by Chikamune and Mizuno(1958) .
It will be interesting to investigate further the effects of engorgement of milk and suckling stimulus involving the hormonal treatment, such as prolactin and/or other hormones, on the maintenance of mammary structure and function,in connection with the stage of lactation as well as the weaning period.
SUMMARY
Prolactin was injected to the normally lactating and unilaterally ligated mice in order to ameliorate or maintain the respiratory activity of the mammary gland. From the results of the histological observation and litter's growth curve in addition to the respiratory activities, it was suggested that prolactin might exert some influence on metabolic or synthetic process, qualitatively but not quantitatively. And it was discussed that there might exist a certain optimum dose 
